W7FW14F apomyoglobin amyloid aggregates-mediated apoptosis is due to oxidative stress and AKT inactivation caused by Ras and Rac.
We have previously reported that addition of prefibrillar aggregates (PFAs) derived from W7FW14F apomyoglobin mutant to NIH-3T3 cells affects their viability. In this article, we have found that cytotoxicity induced by PFAs in NIH 3T3 and SH-SY5Y human neuroblastoma cells was due to early activation of apoptotic cell death dependent from a caspase-3- and -9-mediated mitochondrial pathway. A time-dependent increase of intracellular ROS and an about twofold decrease of mitochondrial localization of scavenger protein MnSOD was found. The use of the anti-oxidant agent N-acetyl-cysteine (NAC) antagonized both the increase of intracellular ROS and apoptosis induced by PFAs. PFAs caused an about 60% increase of the activity of both Ras and Erk-1/2 at 30 and 45 min while they were restored to basal levels at later time points. This effect was paralleled by a time-dependent decrease of the activity of the survival enzyme Akt. Effects similar to those on Ras activity were also recorded on the activity of the stress involved small GTP binding protein Rac that was about 75% increased after 30 min but resumed to basal levels at later time points. This effect was paralleled by a time-dependent activation of p38 kinase activity and HSP-70 expression. The use of both the ras farnesyltransferase inhibitor tipifarnib and the Rac geranyl-geranyltransferase GGTI-298, but not of the MEK-1 inhibitor U0126 partially antagonized the effects of PFAs on apoptosis occurrence. On the other hand, the PI3K/Akt inhibitor LY 294002 potentiated apoptosis induced by PFAs. Our results indicate a role for Ras and Rac in the induction of both intracellular ROS increased levels and apoptosis mediated by PFAs and disclose a new scenario of intervention in neurodegenerative diseases.